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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve working 
efficiency by reducing unnecessary copying time at the 
time of continuously forming images and to surely hold 
surface temperature of a fixing roller within an allowable 
range so as not to generate high temperature offset and 
fixing inferiority. 

SOLUTION: Time period since first target temperature 
T1°C is detected till maximum target temperature is 
detected first is measured (step 15). When variation 
measured value is obtained, a table stored in a memory 
is referred to (step 16) and sheet number to be copied at 
a first cpm is set (step 17). From this time point, a 
counter counts sheet number of recording paper passing 
through the fixing roller (step 18). When counted sheet 
number matches with the sheet number set at the step 17, copying speed is changed over to 
a second cpm (step 20) and thereafter copying operation is continued (step 21). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An image forming device which controls an electric power supply to an 
overheating means of said fixing roller based on detection temperature of a temperature 
detecting means allocated by non-paper-feed-section on a fixing roller, comprising: 
A temperature control means which repeats operation of setting up a new target 
temperature when detection temperature reaches target temperature by an electric power 
supply to said overheating means, and controls temperature of said fixing roller while 
setting up target temperature according to detection temperature at that time of said 
temperature detecting means. 

A variation measurement means which measures time taken for said detection temperature 
to carry out the temperature change of between at least two target temperature decided 
beforehand while said temperature control means carries out temperature control and 
continuous image formation is performed. 

A counting means which calculates passage number of sheets of a recording medium 
which passes said fixing roller. 

When image formation is performed with the first image formation speed and time 
measurement by said variation measurement means is performed until time measurement 
by said variation measurement means is performed from the image formation start time, An 
image formation speed control means which controls image formation speed to change to 
the second image formation speed and to perform continuous image formation after it when 
number of sheets which performs continuous image formation with the first image formation 
speed succeedingly is set up and enumerated data of said counting means reach the 
number of sheets concerned. 

[Claim 2]The image forming device according to claim 1 characterized by coinciding said 
target temperature with the maximum temperature concerned after a maximum 
temperature which can reach is set to said target temperature of said temperature control 
means and said detection temperature reaches arrival temperature. 
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[Claim 3]When target temperature when it is resumed after continuous-image-formation 
operation stopped is said maximum temperature, said image formation speed control 
means, Based on time taken [ after said detection temperature reaches the maximum 
temperature concerned first ] to reach a maximum temperature next, The image forming 
device according to claim 1 or 2 controlling to change to the second image formation speed 
and to perform continuous image formation after it when number of sheets which performs 
continuous image formation with the first image formation speed succeedingly is set up and 
a counting result of said counting means reaches the number of sheets concerned. 
[Claim 4]ln an image forming device which controls an electric power supply to an 
overheating means of said fixing roller based on detection temperature of a temperature 
detecting means allocated by non-paper-feed-section on a fixing roller, As continuous 
image formation was performed, when image formation operation stops and continuous- 
image-formation operation is resumed after that, Based on enumerated data of a recording 
medium with which image formation was performed before detection temperature by said 
temperature detecting means, and a halt, An image forming device controlling image 
formation speed to change to the second image formation speed when enumerated data of 
a recording medium which set up number of sheets which performs continuous image 
formation with the first image formation speed after resumption of continuous image 
formation, and carried out image formation after resumption of continuous image formation 
reach the number of sheets concerned. 

[Claim 5]An image forming device to which a picture transferred by recording medium is 

fixed by thermal melting arrival of a heated fixing roller, comprising: 

A counting means which calculates quantity of a recording medium by which image 

formation was carried out when continuous image formation is performed. 

A recording-medium information storage means which memorizes information about a kind 

of recording medium classified into plurality according to quantity which takes heat from 

said fixing roller. 

Enumerated data of a recording medium with which image formation was performed before 
a halt obtained by said counting means when image formation operation stopped and 
continuous image formation was resumed after that, as continuous image formation was 
performed. 

Based on a kind of recording medium used for continuous image formation before a halt, 
and a kind of recording medium used for continuous image formation after a halt, An image 
formation speed control means which controls image formation speed to change to the 
second image formation speed when enumerated data of a recording medium which set up 
number of sheets which performs continuous image formation with the first image formation 
speed after resumption of continuous image formation, and carried out image formation 
after resumption of continuous image formation reach the number of sheets concerned. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the image forming device which fixes to a 
recording form the toner image transferred in the record paper by thermal melting arrival. 
[0002] 

[Description of the Prior Art] Drawing 14 is a sectional view which is one of the image forming 
devices and in which showing the structure of a common copying machine. The exposure 
optical system 1 1 in which the copying machine of the figure exposes the manuscript on the 
manuscript stand 10, The photo conductor 12 in which an electrostatic latent image is formed 
in the surface of the catoptric light from the manuscript which the exposure optical system 1 1 
leads, It comprises the developer 13 which develops the electrostatic latent image formed on 
the photo conductor 12 as a toner image, the transfer device 14 which transfers the toner 
image on the developed photo conductor 12 to a recording medium (recording form), the 
anchorage device 15 to which the toner image transferred by the recording form is fixed, etc. 
[0003] Drawing 15 is a top view in the state where the above-mentioned anchorage device 15 
was seen from the top. The temperature sensor 18 is formed in the end of the fixing roller 16a. 
Energization/interception of the electric power to this heater 17 it depends temperature sensor 
18, and the temperature of the fixing roller 16a is detected, and is built in the fixing roller 16a 
based on this detection temperature are controlled. A recording form is guided at the entrance 
guide 20, and advances into the portion which the fixing roller 16a and the pressurizing roller 
16b (refer to drawing 14 ) are welding by pressure. Since the recording form which came out of 
the anchorage device 15 coils around the fixing roller 16a easily with a surface toner, it 
exfoliates compulsorily with the separating claw 19 which is in contact with the fixing roller 16a. 

[0004]!n order that the anchorage device 15 may fix a toner image to a recording form by 
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thermal melting arrival, the fixing roller 16a is heated with a heater, but this heat is taken with 
the recording form which passes through this. For this reason, if the number of sheets (cpm : 
copy per minute) copied in copy speed, i.e., unit time, is raised, the quantity of heat taken by 
the recording form in proportion to it will increase, and the temperature fall of a fixing roller will 
become large. 

[0005]the temperature of the portion (paper feed section) into which a recording form feeds 
drawing 16 among fixing rollers, and the portion (non-paper-feed-section) which is not fed - 
time - how - it is a figure showing whether it changes. The curve e expresses a paper feed 
section among drawing 16 , and the curve f expresses the temperature change of the fixing 
roller of a non-paper-feed-section. The period X is a period for which it has stood by. Like a 
graphic display, if a copy is started in the time y, the temperature of a paper feed section will 
fall with the increase in a number of copied sheets. 

[0006]ln drawing 16 , the temperature Tx cannot fix the toner in the record paper, if the lower 
limit temperature which can be established is shown and the temperature of a fixing roller falls 
from this. Although what is necessary is just to increase the electric power applied to a heater 
in order to prevent this, if it is made such, the power consumption of the whole copying 
machine will also increase, and the inconvenience of it becoming impossible to use a power 
supply for home use, and the place in which a copying machine can be installed being 
restricted arises. Then, the time after a copy start switch is pushed conventionally WaS measured, 
it is the timing to which predetermined time passed, and methods, such as changing to a late 
copy speed relatively, were devised. 

[0007]Even if it is a case where power consumption does not need to be taken into 
consideration, it is difficult to keep the temperature distribution of a fixing roller uniform 
generally. Although it is easy to control the temperature near [ which is provided in order to 
detect the temperature of a fixing roller ] the temperature sensor to prescribed temperature, in 
the other portion, temperature is too high or it is too low. [ of temperature ] For example, when 
the recording form whose width is quite smaller than a fixing roller is passed continuously, the 
temperature of a paper feed section becomes low among fixing rollers, and the temperature of 
a non-paper-feed-section becomes high. If it tries to maintain the temperature of the paper 
feed section of a fixing roller at proper fixing temperature at this time, a non-paper-feed-section 
will become a superfluously high temperature. If a wide recording material is continuously fed 
in this state, a recording form contacts the excess of a fixing roller at a portion with a high 
temperature, the toner of that portion will fuse superfluously, viscosity will become low, and 
what is called a high-temperature-offset phenomenon of adhering to a fixing roller without 
fixing a toner to a recording form will be produced. On the contrary, if it tries to maintain a non- 
paper-feed-section at proper fixing temperature, the temperature of a paper feed section will 
become low too much, and will produce a fixing defect. 
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[0008]ln order to avoid such fault, a recording form an anchorage device in the stage which 
passed only the specified number. Or to the timing which passed predetermined time, it 
changed so that copy speed might be made late from the middle, and the method which the 
temperature of the fixing roller which changes with positions of a longitudinal direction controls 
not to separate from the range of regular was taken. 
[0009] 

[Problem(s) to be Solved by the lnvention]By the way, the state which supplied the power 
supply to the copying machine from the entire halt condition, After performing the state and 
consecutive copy which made the power supply the reclosing immediately after performing 
consecutive copy operation and dropping a power supply, there are various states, such as a 
state of performing a consecutive copy continuously, and the state of making it standing by for 
a long time, without performing copying operation for a while after powering on, but. The 
temperature gradients of the non-paper-feed-section and paper feed section of a fixing roller 
differ for every state, thus, the temperature gradient of the non-paper-feed-section and paper 
feed section of a fixing roller - a state, in spite of differing in things, If it changes so that copy 
speed may be made late uniformly after specified time elapse from a copy start in any cases, 
For example, although the temperature of the paper feed section of a fixing roller is higher than 
the temperature which can be established enough, copy speed is reduced, and as a result, the 
problem that copying time will become long superfluously arises. 

[0010]On the contrary, although the temperature of the paper feed section of a fixing roller is 
near the minimum of the temperature which can be established, control to which copy speed is 
reduced is not performed. As a result, a fixing defect phenomenon may arise. Drawing 17 is a 
figure showing an example in case such a fixing defect phenomenon happens. In the copying 
machine which is performing control of reducing copy speed after starting copying operation in 
the time y and continuing this operation between time t (time continuously corresponding to 

that of copy **** of about tens of sheets), Copying operation is made to suspend using a 
recording form with width comparatively small as a recording form, just before time t passes 

(the duration time of copying operation is t and). If operation of resuming copying operation 

c 

after t >t and comparatively short time t is repeated, the temperature of the paper feed 

3 C O 

section of a fixing roller will change, as shown in the curve of drawing 17 . Namely, since 
copying operation is suspended just before changing from a quick copy speed to a late copy 
speed, Since copying operation is started at the again same copy speed before temperature 
fully goes up, even if control of making copy speed late is not performed, and it halts, when it 
sees in a long period, the temperature of a paper feed section will fall gradually and will be less 
than lower-limit-temperature T x which can be established. 

[001 1]Even if the copied number of sheets is the same, the method of a fall of the temperature 
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of a fixing roller changes with kinds of used copy paper. For example, when the continuation 
copy of comparatively many number of sheets is carried out using a recording form with much 
quantity of the heat taken from a fixing roller like pasteboard, the temperature fall of a fixing 
roller is intense. When resuming a continuation copy in this state and there is much number of 
sheets which copy speed is too quick and carries out a continuation copy, a possibility of being 
less than the lower limit temperature which can be established is high. In this case, that 
tendency is remarkable if the recording form used after resumption is pasteboard, moreover — 
if number of sheets also has few recording forms which carried out the continuation copy in 
thin paper - the temperature fall of a fixing roller - so much - also coming out - if copy speed 
is made late more than needed when there is nothing and a continuation copy is resumed in 
this case, copying time will start for a long time superfluously, and working efficiency will fall. 
[0012]this invention is made based on such ************, and comes out. the purpose is making 
it fall within the range which has the skin temperature of a fixing roller permitted so that neither 
high temperature offset nor a fixing defect may arise certainly while it reduces unnecessary 
copying time and raises working efficiency, when being alike, setting and performing image 
formation continuously. 

[0013] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, the invention 
according to claim 1 equips with the following an image forming device which controls an 
electric power supply to an overheating means of said fixing roller based on detection 
temperature of a temperature detecting means allocated by non-paper-feed-section on a fixing 
roller. 

A temperature control means which repeats operation of setting up a new target temperature 
when detection temperature reaches target temperature by an electric power supply to said 
overheating means, and controls temperature of said fixing roller while setting up target 
temperature according to detection temperature at that time of said temperature detecting 
means. 

A variation measurement means which measures time taken for said detection temperature to 
carry out the temperature change of between at least two target temperature decided 
beforehand while said temperature control means carries out temperature control and 
continuous image formation is performed. 

A counting means which calculates passage number of sheets of a recording medium which 
passes said fixing roller, When image formation is performed with the first image formation 
speed and time measurement by said variation measurement means is performed until time 
measurement by said variation measurement means is performed from the image formation 
start time, An image formation speed control means which controls image formation speed to 
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change to the second image formation speed and to perform continuous image formation after 
it when number of sheets which performs continuous image formation with the first image 
formation speed succeedingly is set up and enumerated data of said counting means reach 
the number of sheets concerned. 

[0014]After a maximum temperature which can reach is set to said target temperature of said 
temperature control means in the image forming device according to claim 1 as for the 
invention according to claim 2 and said detection temperature reaches arrival temperature, 
said target temperature is coincided with the maximum temperature concerned. 
[0015]ln the image forming device according to claim 1 or 2, the invention according to claim 3 
said image formation speed control means, When target temperature when it is resumed after 
continuous-image-formation operation stopped is said maximum temperature, Based on time 
taken [ after said detection temperature reaches the maximum temperature concerned first ] to 
reach a maximum temperature next, When number of sheets which performs continuous 
image formation with the first image formation speed succeedingly is set up and a counting 
result of said counting means reaches the number of sheets concerned, it controls to change 
to the second image formation speed and to perform continuous image formation after it. 
[0016]ln an image forming device with which the invention according to claim 4 controls an 
electric power supply to an overheating means of said fixing roller based on detection 
temperature of a temperature detecting means allocated by non-paper-feed-section on a fixing 
roller, As continuous image formation was performed, when image formation operation stops 
and continuous-image-formation operation is resumed after that, Based on enumerated data of 
a recording medium with which image formation was performed before detection temperature 
by said temperature detecting means, and a halt, Number of sheets which performs 
continuous image formation with the first image formation speed is set up after resumption of 
continuous image formation, and when enumerated data of a recording medium which carried 
out image formation after resumption of continuous image formation reach the number of 
sheets concerned, image formation speed is controlled to change to the second image 
formation speed. 

[0017]ln an image forming device to which a picture transferred by recording medium is fixed 
by thermal melting arrival of a fixing roller which the invention according to claim 5 heated, A 
counting means which calculates quantity of a recording medium by which image formation 
was carried out when continuous image formation is performed, A recording-medium 
information storage means which memorizes information about a kind of recording medium 
classified into plurality according to quantity which takes heat from said fixing roller, As 
continuous image formation was performed, when image formation operation stops and 
continuous image formation is resumed after that, Enumerated data of a recording medium 
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with which image formation was performed before a halt obtained by said counting means, 
Based on a kind of recording medium used for continuous image formation before a halt, and a 
kind of recording medium used for continuous image formation after a halt, When enumerated 
data of a recording medium which set up number of sheets which performs continuous image 
formation with the first image formation speed after resumption of continuous image formation, 
and carried out image formation after resumption of continuous image formation reach the 
number of sheets concerned, Image formation speed control means which controls image 
formation speed to change to the second image formation speed It has. 
[0018] 

[Embodiment of the lnvention]Hereafter, it ** about the embodiment at the time of carrying out 
copying machine application of this invention, referring to it on a drawing. 
[0019][Embodiment 1] The flow chart and drawing 2 in which the contents of the temperature 
control which drawing 1 requires for Embodiment 1, and copy speed switching control are 
shown are a figure showing how the temperature of a fixing roller changes, when the 
temperature control and copy speed switching control of this embodiment are performed. 
Since the composition of each part of the copying machine concerning this embodiment is the 
same as that of what was shown in drawing 14 , the explanation is omitted here. 
[0020]ln the copying machine concerning this embodiment, temperature control of a heater 
and switching control of copy speed are performed during consecutive copy operation. 
Temperature control of a heater is performed based on the signal from a temperature sensor 
(temperature sensor 18 of drawing 15 ) formed in the non-paper-feed-section of the fixing roller. 
And a high target temperature is set up one by one, repeating operation of changing to a target 
temperature a little higher than this if a target temperature slightly higher at first than standby 
temperature is set up and this target temperature is reached, in order to prevent the fall of the 
temperature in the paper feed section of a fixing roller. In this case, the highest arrival 
temperature Tmax is set up as upper limit of target temperature.Tmax is set to the temperature 
which high temperature offset does not generate, for example, 200 **. During copying 
operation, the temperature detected with the temperature sensor reaches at Tmax, and when 
the copying operation of the number of sheets specified by the user still more is not completed, 
the energization/interception to a heater are repeated by making Tmax into target temperature 
after it.ln addition to control of the above-mentioned heater, the change of copy speed (cpm) is 
also performed by this embodiment. The change of this copy speed measures time after the 
temperature (detection temperature of a temperature sensor) of a fixing roller reaches the first 
target temperature until it reaches the highest arrival temperature Tmax first, and recognizes 
the timing of a copy speed change with reference to the table which **3**(ed) based on this 
time. Drawing 3 is a table showing the relation between a variation measurement value and 
the timing which changes copy speed, and is stored in the memory in a copier body. 
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[0021]Here, a control action is explained along with drawing 1 . If a copy start switch is pushed, 
the first target temperature will be determined by the circuit with a main part built-in 
[ unillustrated ] (Step 10). This first target temperature changes with temperature which a 
temperature sensor when a copy start switch is pushed detects. As shown in drawing 2 as an 
example, when a copy is started from the state where temperature control of the fixing roller is 
carried out to standby temperature Ts** (= 160 **), the first target temperature is made into 
T^** (= 168 **). Determination of the first target temperature will start copying operation by the 

1st cpm (Step 11). 

[0022] If temperature rises after a copying operation start and the temperature sensor of the 
non-paper-feed-section of a fixing roller detects the first target temperature (Step 12), an 
unillustrated variation measurement timer will start an operation (Step 13). And target 
temperature is changed to a high temperature by turn like T % J , T , -, Tmax after this. Target 

temperature will be Tmax**, in the temperature of the non-paper-feed-section immediately after 
copying 50 sheets of recording forms of A4R size continuously in the case of drawing 2 having 
come to about [ which is the highest arrival temperature ] Tmax** and continuing copying 
operation this or subsequent ones. 

[0023]Time after the first target temperature T^* is detected until the highest target 

temperature is first detected by a variation measurement timer is measured (Step 15). Here, if 
a variation measurement value is obtained, with reference to the table of drawing 3 stored in 
the memory (Step 16), the number of sheets copied by the 1st cpm will be set up (Step 17). 
From this point in time, an unillustrated counter starts the count of the number of sheets which 
passes through between a fixing roller and pressurizing rollers (Step 18). Then, the judgment 
of whether the number of sheets counted with this counter is in agreement with the number of 
sheets set up at Step 17 is performed during continuation of copying operation (Step 19). 
When the number of sheets counted with the counter reaches the number of sheets set up at 
Step 17, by an unillustrated control circuit, copy speed is changed to the 2nd cpm (Step 20), 
and subsequent copying operation is continued (Step 21). In the copying machine concerning 
this embodiment, drawing 2 shows the temperature change of the fixing roller produced by 
performing control of the above heaters, and the change of copy speed. As a fixing roller, the 
outer diameter used that aluminum and whose rodding thickness 30 mm and rodding 
construction material are about 1 .0 mm, and, as for the conditions at this time, used as a 
heater the electric power 1000W and the thing by which 260V and luminous intensity 
distribution have provided the peak for the input voltage to the main part in both ends rather 
than the center. 

[0024]ln the graph of drawing 2 , the curve a expresses the temperature in the paper feed 
section (center section) of a fixing roller, and the temperature in the position which formed the 
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temperature sensor [ in / in the curve b / the non-paper-feed-section (end) of a fixing roller ]. At 
the time of standby, the temperature of a paper feed section is 180 ** (=Tc) highly enough, and 
the temperature of the non-paper-feed-section which formed the temperature sensor is 
performing temperature control so that it may become 160 ** (=Ts). 

[0025]lf copying operation is started in the time y from a standby state, the energization to a 
heater will be started, and the temperature of a non-paper-feed-section will start a rise, as 
shown in the curve b. It can come, simultaneously the target temperature of a temperature 
sensor is set as prescribed temperature ^=168 ** (Step 10 of drawing 1) . Copying operation 

is started by the 1st cpm (Step 1 1 of drawing 1 ). The copy speed of this 1st cpm (a part for for 
example, 25-sheet/) is a high speed more relatively than the 2nd cpm (a part for for example, 
15-sheet/) after the below-mentioned copy speed change. Since heat will be taken [ if the 
energization to a heater is started ] when a paper passes a fixing roller although it goes up 
slightly after a copying operation start as the temperature of a paper feed section is shown in 
the curve a of drawing 2 , it changes to falling after that. 

[0026]lt will be stopped by the energization to a heater if a temperature sensor detects target 
temperature ^=168 ** of the beginning in time t 1 (Step 12 of drawing 1 ). By overshooting, 

even if the energization to a heater is stopped, although it goes up slightly, the temperature of 
a non-paper-feed-section reaches a peak immediately, starts to fall, and begins to descend. A 
variation measurement timer starts operation at the same time target temperature ^=168 ** of 

the beginning is detected (Step 13 of drawing 1 ). 

[0027]Then, in time t 2 in which fixed time passed, the energization to a heater is resumed and 

the temperature of a non-paper-feed-section begins to rise again after slight undershoot. 
Simultaneously with the resumption of energization to a heater, the target temperature of a 
temperature sensor is set as 2nd target temperature T 2 (T^T^. Since heat will be taken by 

the paper which passes a fixing roller although the temperature of a paper feed section also 
begins to rise if the energization to a heater is resumed, the method of a rise is loose 
compared with a non-paper-feed-section. 

[0028]Repeating energization until it reaches the target temperature in each time after this, and 
the energization stop of predetermined time (t 2 ~V' the tem P erature of a non-paper-feed- 
section rises gradually as the whole, though a rise and descent are repeated. On the other 
hand, although the temperature of a paper feed section also repeats a rise and descent, since 
copy speed is the 1st quick cpm relatively, as the whole, it falls gradually. In time t 3 , when 

highest target temperature Tmax=200 ** of a non-paper-feed-section is detected by a 
temperature sensor (Step 14 of drawing 1) , the target temperature after this is fixed to 
Tmax=200 **. 

http://www4.ipdl.inpit.go.^ 5/13/2009 
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[0029]lf highest target temperature Tmax=200 ** of a non-paper-feed-section is first detected 
in time t 3 , measurement of the time (t^) taken for the temperature of a variation 

measurement value, i.e., a non-paper-feed-section, to reach the beginning from the first target 
temperature T 1 at the highest target temperature Tmax - a variation measurement timer - it is 

carried out (Step 15 of drawing 1) . The timing which changes copy speed based on this 
variation measurement value is controlled by this embodiment. 

[0030]lf a variation measurement value is obtained, a control section will refer to the table 
shown in drawing 3 (Step 16 of drawing 1 ), From the obtained variation measurement value 
(time taken to reach the beginning from the first target temperature T at the highest target 

temperature Tmax), the number of sheets which copies succeedingly at the copy speed of the 
1st cpm (a part for for example, 25-sheet/) is set up (Step 17 of drawing 1 ). If this number of 
sheets is set up, the number of sheets which passes a fixing roller will be counted (Step 18 of 
drawing 1 ), If count number of sheets turns into number of sheets set up at Step 17 (Step 19 of 
drawing 1 ), copy speed will be changed (Step 20 of drawing 1) , and copying operation will be 
continued by the 2nd cpm (a part for for example, 15-sheet/) from a part to copy to the next 
(Step 21 of drawing 1 ). 

[0031 ]lf it is a case where it is shown in drawing 2 , the variation measurement value obtained 
by the variation measurement timer is 60 seconds, and when this value is obtained, it will be 
set to A number of sheets (eight sheets) which continues copying operation with the 1st cpm. 
And if A copies in the 1st cpm are completed, copy speed will be changed and a copy will be 
continued at the copy speed of the 2nd cpm from the A+1st (9th sheet) sheet. If copy speed is 
relatively changed from the 1st early cpm to the 2nd late cpm to such timing, the temperature 
of the paper feed section shown with the curve a will change with taking up and down 
somewhat by appropriate temperature within the limits which is not less than the temperature 
which can be established. 

[0032] It is controlled by this embodiment so that a variation measurement value (time taken to 
reach the beginning from the first target temperature T1 at the highest target temperature 
Tmax) becomes long, and the time of changing copy speed to the 2nd cpm from the 1st cpm 
becomes early, so that it turns out that the table of drawing 3 is seen. As for the table shown in 
drawing 3 , it is desirable to decide the optimal value experimentally for every image forming 
device. 

[0033]Next, after it is carried out by copying operation having continued even after target 
temperature reached the highest target temperature Tmax, and copying operation is 
suspended temporarily after that, temperature control in case copying operation is performed 
again is explained. Drawing 4 is a figure showing how the temperature of the fixing roller 
changed, when the temperature control and copy speed switching control of this embodiment 
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are performed in such a case. Drawing 5 is a table referred to in order to ask for the timing 
which changes copy speed, and is stored in the memory in a main part like the table of 
drawing 3 . 

[0034]As mentioned above, after the detection temperature of the temperature sensor reached 
the highest target temperature Tmax, while subsequent target temperature had been made 
into the highest target temperature Tmax, the energization/interception to a heater are 
repeated. Copy speed was relatively set to the 2nd late cpm until copying operation was 
temporarily suspended in time t g of drawing 4 . Since a paper will not take heat if copying 

operation is temporarily suspended in time t 5 , the temperature of the paper feed section shown 

with the curve a begins to rise. Then, since a paper will take heat again if copying operation is 
resumed by time t 6 , the temperature of a paper feed section begins to descend. 

[0035]lf copying operation is resumed in time t 6 , copy speed at that time will be relatively set to 

the 1st quick cpm. Then, if the temperature of the non-paper-feed-section shown with the 
curve b reaches the highest target temperature Tmax first in time t y , a variation measurement 

timer will start operation and the time (variation measurement value) required by time t g which 

reaches the highest target temperature Tmax next will be found. If a variation measurement 
value is obtained, a control section will set up the number of sheets which copies succeedingly 
at the copy speed of the 1st cpm (a part for for example, 25-sheet/) from the obtained variation 
measurement value with reference to the table shown in drawing 5 . As this variation 
measurement value is shown in drawing 4 , supposing it is 4 seconds, with reference to the 
table of drawing 5 , the number of sheets which copies succeedingly at the copy speed of the 
1st cpm (a part for for example, 25-sheet/) will be set to three sheets. If this number of sheets 
is set up, the number of sheets which passes a fixing roller will be counted. If it becomes three 
sheets to which the copy of the number of sheets beforehand specified by the user was not 
completed yet, and count number of sheets was set, copy speed will be changed at the time 
and copying operation will be continued by the 2nd cpm (a part for for example, 15-sheet/) 
from a part to copy to the next. 

[0036]As mentioned above, even if it is a case where carry out temperature control by the non- 
paper-feed-section of a fixing roller, and paper feed section temperature is being guessed, It is 
possible to guess and control the temperature of a paper feed section from the temperature of 
a non-paper-feed-section, The time taken for the temperature of a non-paper-feed-section to 
carry out the temperature change of between at least two target temperature is measured 
during copying operation, By setting up the number of sheets copied at a quick copy speed 
(the 1st cpm) from this measurement value, and changing to a late copy speed (the 2nd cpm) 
after that, The temperature of the paper feed section of a fixing roller can be prevented from 
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separating from a stipulated range at the time of a continuation copy, and it becomes possible 
to be able to copy a good recording material without high temperature offset or a fixing defect. 
Since it is not necessary to copy at a quick copy speed and to change to a copy speed late 
unnecessary early while neither high temperature offset nor a fixing defect arises, unnecessary 
copying time can be reduced and working efficiency can be raised. 
[0037][Embodiment 2] The figure in which the table, drawing 8 , and drawing 9 w hich 
summarized the contents of the control which performs the flow chart of the control which 
changes the copy speed of the copying machine which drawing 6 requires for Embodiment 2, 
and drawing 7 by drawing 6 show aging of the temperature of a fixing roller, and drawing 10 
are the figures showing the temperature distribution of the fixing roller longitudinal direction 
position concerning this embodiment. Since the composition of each part of the copying 
machine concerning Embodiment 2 is the same as that of what was shown in drawing 14 as 
well as the case of Embodiment 1, explanation is omitted here. 

[0038]Based on the flow chart of drawing 6 , this embodiment explains how switching control of 
copy speed is performed based on a number of copied sheets when a continuation copy is 
performed, and the temperature of a fixing roller. When copy operation is started, a number of 
copied sheets is counted at the counter in a device main frame (Step 101). Next, once copy 
operation is completed (Step 102), the temperature sensor (numerals 18 of drawing 14 ) 
formed in the non-paper-feed-section of the fixing roller from the time will perform temperature 
detection (Step 103). Based on this number of sheets and detection temperature, the change 
timing of copy speed is controlled by this embodiment. 

[0039]Next, if the copy key is pressed and the start of copy operation is directed again (Step 
104), the last number of copied sheets X counted with the above-mentioned counter will judge 
first whether they are X<=A sheets (for example, 30 sheets) (Step 105). If it is No here, it will 
judge further whether it is A<X<=B (for example, 50 sheets) (Step 106), and routine r 2 will be 

performed, if it is Yes and No about routine r r 

[0040]lf this (Step 111) decision result that will judge whether the detection temperature T of 
the fixing roller at that time is T<^** (for example, 165 **) if the decision result of Step 105 is 

Yes is Yes, It is supposed after it that copying operation to a B sheet (for example, 50 sheets) 
eye is carried out at the copy speed of the 1st cpm (a part for for example, 30-sheet/) (Step 
112,113), When continuing and copying also after that is directed, after it, it changes to the 
copy speed of the 2nd cpm (a part for for example, 15-sheet/) later than the 1st cpm, and 
copying operation is continued (Step 122). 

[0041]When the decision result of Step 1 1 1 is No, Judge whether the detection temperature T 
of a fixing roller is t 1 **<=T<t 2 ** (for example, 175 **) (Step 114), and if it is Yes, When it is 

directed that presupposes after it that copying operation to a C sheet (for example, 40 sheets) 
http://www4.ipdl.inpit^ 5/13/2009 



JP,2001-228779,A [DETAILED DESCRIPTION] 



Page 12 of 18 



eye is carried out at the copy speed of the 1st cpm (Step 1 15,1 16), and it continues and copies 
also after that, After it, it changes to the 2nd cpm later than the 1st cpm, and copying operation 
is continued (Step 122). 

[0042]When the decision result of Step 1 14 is No, Judge whether the detection temperature T 
of a fixing roller is t **<=T<t ** (for example, 190 **) (Step 117), and if it is Yes, When it is 

directed that presupposes after it that copying operation of up to D sheet (for example, 30) ** is 
carried out at the copy speed of the 1st cpm (Step 1 18,119), and it continues and copies also 
after that, After it, it changes to the 2nd cpm later than the 1st cpm, and copying operation is 
continued (Step 122). 

[0043]When the decision result of Step 1 17 is No, When it is directed that presupposes after it 
that copying operation to an E sheet (for example, 20 sheets) eye is carried out at the copy 
speed of the 1st cpm (Step 120,121), and it continues and copies also after that, After it, it 
changes to the 2nd cpm later than the 1st cpm, and copying operation is continued (Step 122). 

[0044]ln routine r 1 performed when the decision result of Step 106 is Yes. First, if this (Step 

130) decision result that judges whether the detection temperature T of the fixing roller at that 
time is T<t^* (for example, 165 **) is Yes, It is supposed after it that copying operation to a B 

sheet (for example, 50 sheets) eye is carried out at the copy speed of the 1st cpm (a part for 
for example, 30-sheet/) (Step 131 ,132), When continuing and copying also after that is 
directed, after it, it changes to the copy speed of the 2nd cpm (a part for for example, 15- 
sheet/) later than the 1st cpm, and copying operation is continued (Step 141). 
[0045]When the decision result of Step 130 is No, Judge whether the detection temperature T 
of a fixing roller is t 1 **<=T<t 2 ** (for example, 175 **) (Step 133), and if it is Yes, When it is 

directed that presupposes after it that copying operation to a D sheet (for example, 30 sheets) 
eye is carried out at the copy speed of the 1st cpm (Step 134,135), and it continues and copies 
also after that, After it, it changes to the 2nd cpm later than the 1st cpm, and copying operation 
is continued (Step 141). 

[0046]When the decision result of Step 133 is No, Judge whether the detection temperature T 
of a fixing roller is t **<=T<t ** (for example, 190 **) (Step 136), and if it is Yes, When it is 

directed that presupposes after it that copying operation to an E sheet (for example, 20 sheets) 
eye is carried out at the copy speed of the 1st cpm (Step 137,138), and it continues and copies 
also after that, After it, it changes to the 2nd cpm later than the 1st cpm, and copying operation 
is continued (Step 141). 

[0047]When the decision result of Step 136 is No, When it is directed that presupposes after it 
that copying operation to a F sheet (for example, five sheets) eye is carried out at the copy 
speed of the 1st cpm (Step 139,140), and it continues and copies also after that, After it, it 
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changes to the 2nd cpm later than the 1st cpm, and copying operation is continued (Step 141). 

[0048]ln routine r 2 performed when the decision result of Step 106 is No. First, if this (Step 

1 50) decision result that judges whether the detection temperature T of the fixing roller at that 
time is T<t^* (for example, 165 **) is Yes, It is supposed after it that copying operation to a D 

sheet (for example, 30 sheets) eye is carried out at the copy speed of the 1 st cpm (a part for 
for example, 30-sheet/) (Step 151,152), When continuing and copying also after that is 
directed, after it, it changes to the copy speed of the 2nd cpm (a part for for example, 15- 
sheet/) later than the 1st cpm, and copying operation is continued (Step 159). 
[0049]When the decision result of Step 150 is No, Judge whether the detection temperature T 
of a fixing roller is t 1 **<=T<t 2 ** (for example, 175 **) (Step 153), and if it is Yes, When it is 

directed that presupposes after it that copying operation to an E sheet (for example, 20 sheets) 
eye is carried out at the copy speed of the 1st cpm (Step 154,155), and it continues and copies 
also after that, After it, it changes to the 2nd cpm later than the 1st cpm, and copying operation 
is continued (Step 159). 

[0050]When the decision result of Step 153 is No, Judge whether the detection temperature T 
of a fixing roller is t 2 **<=T<t 3 ** (for example, 190 **) (Step 156), and if it is Yes, When it is 

directed that presupposes after it that copying operation to a F sheet (for example, five sheets) 
eye is carried out at the copy speed of the 1st cpm (Step 157,158), and it continues and copies 
also after that, After it, it changes to the 2nd cpm later than the 1st cpm, and copying operation 
is continued (Step 159). 

[0051]When continuing and copying also after that when the decision result of Step 156 is No 
is directed, after it, it changes to the 2nd cpm later than the 1st cpm, and copying operation is 
continued (Step 159). 

[0052]Graph ****** which showed the situation of the temperature change of the paper feed 
section of a fixing roller when drawing 8 and drawing 9 perform control shown in drawing 6 . 
Each of drawing 8 and drawing 9 is the cases where the temperature of the paper feed section 
of a fixing roller is in the state of a temperature (about 200 **) high enough, or the state that the 
temperature history by the last copying operation can be disregarded and of being a grade, at 
the copy start time. Drawing 10 shows the skin temperature in each position of the longitudinal 
direction of a fixing roller, a horizontal axis expresses the position of the longitudinal direction 
of a fixing roller, and the vertical axis expresses skin temperature. It not only changes greatly 
with places, but [ as the skin temperature of a fixing roller is shown in drawing 10 , ] it changes 
greatly at the same place with number of sheets in which the copy was performed by then. In a 
actual product, a temperature sensor is formed in the non-paper-feed-section of a fixing roller 
end, and the temperature of a central paper feed section will perform a temperature survey 
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experimentally, will obtain a graph like drawing 10 , and will presume it from there. 
[0053]The curve a of drawing 8 is the result of measuring the temperature of the paper feed 
section of the center of a fixing roller at the time of carrying out a continuation copy. The paper 
feed section is heated to 200 ** in the standby period. If directions of the purport that a 
continuation copy is started in time t 1Q are made, a copying machine will start copy operation 

at the copy speed of the 1st cpm (a part for 30-sheet/). Since heat will be taken by the paper 
by which a fixing roller is discharged if copy operation advances, the skin temperature of a 
paper feed section falls gradually. On the other hand, since heat is not taken by the paper 
about a non-paper-feed-section, temperature becomes high as shown in drawing 10 . 
[0054]And in the example of drawing 8 , when copy operation continues without being stopped 
on the way and performed, copy speed is changed to the 2nd later cpm (a part for 15-sheet/) 
from the 1st cpm at the time of time t 12 from which the number of copied sheets became 50 

sheets. The skin temperature of a paper feed section is prevented from being less than the 
lower limit temperature which can be established by this. 

[0055]Since the paper feed section of a fixing roller will be heated with a heater on the other 
hand if copy operation is temporarily suspended when it is time t^ which 20 copies ended in 

drawing 8 , as the temperature of a paper feed section is shown in curvilinear b 1 of the figure, 

temperature becomes high gradually. 

[0056]When the detection temperature T of a temperature sensor provided in the non-paper- 
feed-section (end of a fixing roller) is T< 1 (165 **) so that it may turn out that drawing 10 is 

seen, The temperature of the paper feed section (center section of the fixing roller) has 
reached a sufficiently high temperature, and when the detection temperature T of the 
temperature sensor in a non-paper-feed-section is T>=t 1 (165 **), it is a heater at the stage 

where the temperature of a paper feed section is raised. 

[0057]Then, the case where a copy is again started from the state where 20 copies were 
completed is considered. The curve E of drawing 10 is showing the temperature distribution of 
the longitudinal direction of the fixing roller at the time of ending 20 copies, and curvilinear a 2 

of drawing 8 , The temperature change of the paper feed section when a copy is again started 
in the state where the detection temperature T of a temperature sensor is within the limits of 
t **(175 **) <=T<t ** (190 **) is shown. When the detection temperature T of a temperature 

sensor is within the limits of t 2 **(175 **) <=T<t 3 ** (190 **) at this time, It corresponds, when 

Step 1 17 is Yes in the flow chart of drawing 6 , and in this case, a copy is continued at the copy 
speed of the 1st cpm, and about the D+1st sheet or below, D sheets (30 sheets) change copy 
speed to the 2nd cpm, and perform copy operation. 
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[0058]ln drawing 9 , when you are time \ which 40 copies ended, suppose that copying 

operation was suspended. The temperature of the paper feed section at this time is about 170 
** from drawing 9 , and when drawing 10 is referred to, it understands about 200 ** for the 
temperature of the non-paper-feed-section at this time. Thus, the temperature of the 
longitudinal direction of a fixing roller is in the state of changing considerably with positions. 
After this, the temperature of a paper feed section changes, as shown in the curve of b 2 , and it 

rises toward 200 ** of a standby state. Supposing the detection temperature of the non-paper- 
feed-section in progress time t 25 after the end of 40 copies is 190 **, In the flow chart of 

drawing 6 , Step 136 corresponds to No case, and in this case, a copy is continued at the copy 
speed of the 1st cpm, and about the F+1st sheet or below, F sheets (five sheets) change copy 
speed to the 2nd cpm, and perform copy operation. 

[0059]As mentioned above, the number of sheets copied by the last copying operation when 
copying operation stopped and a continuation copy was again started once the continuation 
copy was carried out, By setting up the timing which changes copy speed after that based on 
the temperature in the non-paper-feed-section of the fixing roller detected after a halt, it is 
controllable so that the temperature of a fixing roller does not separate from a stipulated range. 
It is ****** that you make it established good by this, without producing high temperature offset 
and a fixing defect. Since copying operation can be performed at a high-speed copy speed 
until just before temperature separates from specified temperature, it becomes possible to 
raise the productivity (shortening of copying time) of a copy. 

[0060][Embodiment 3] Even when the continuation copy of the same number of sheets is 
carried out, it controls by Embodiment 3 to change copy speed to the method of the 
temperature change of a fixing roller to proper timing according to the kind of recording form 
paying attention to the point which a difference produces according to the kind of recording 
form. 

r006n Drawing 11 Pasteboard (105 g/m 2 as an example), a regular paper (64 g/m 2 as an 
example), When a continuation copy is carried out using three kinds of recording forms of thin 

paper (52 g/m 2 as an example), the temperature of the paper feed section of a fixing roller is 
the graph which asked for how it changes experimentally. In drawing 1 1 , the curve d 
expresses the temperature change at the time of using pasteboard, the temperature change 
when the curve e uses a regular paper, and the temperature change when the curve f uses 
thin paper. Since pasteboard has relatively much quantity of the heat taken from a fixing roller, 
the temperature fall of a fixing roller is quick. Since thin paper has relatively little quantity of the 
heat taken from a fixing roller, the temperature fall of a fixing roller is relatively slow. The 
methods of a temperature fall of a regular paper are these middle. 

[0062]Thus, since the method of the temperature change of a fixing roller changes greatly with 
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kinds of recording form, the proper timing which should change copy speed changes with kinds 
of recording form. That is, as shown in drawing 1 1 , when carrying out a continuation copy only 
using pasteboard, without halting, as shown in the curve d, copy speed copies by the 1st quick 
cpm relatively, and 30 sheets change copy speed to the 2nd late cpm relatively, and perform a 
continuation copy after the 31st sheet. When carrying out a continuation copy, without halting 
only using a regular paper, as shown in the curve e, it copies by the 1st cpm, and 50 sheets 
change to the 2nd cpm after the 51st sheet, and perform a continuation copy. When carrying 
out a continuation copy only using pasteboard, without halting, as shown in the curve f, it 
copies by the 1st cpm, and 60 sheets change to the 2nd cpm after the 61st sheet, and perform 
a continuation copy. A recording form is properly fixed to a transfer picture, without the 
temperature of the paper feed section of a fixing roller being less than the minimum of the 
temperature which can be established, if copy speed is changed to such timing. 
[0063]On the other hand, when copying operation stops and copying operation is again started 
after that after the continuation copy was performed, the timing which changes copy speed 
based on the kind of the number of sheets which carried out the continuation copy, and 
recording form, and the kind of recording form which carries out a continuation copy this time 
by the last copying operation is set up. The concrete timing which changes this copy speed is 
shown in the table of drawing 12 . The contents of the table of this drawing 12 are stored in the 
memory of a device main frame, and a control section recognizes the timing which changes 
copy speed with reference to this table suitably. 

[0064]ln saying that the 20-sheet continuation copy is carried out with pasteboard in the last 
copying operation, and a continuation copy is carried out with pasteboard in the table of 
drawing 12 this time also, This 10th sheet copies relatively at the copy speed of the 1st quick 
cpm (a part for for example, 30-sheet/), and it copies by changing copy speed to the copy 
speed of the 2nd late cpm (a part for for example, 15-sheet/) relatively after the 1 1th sheet. In 
the last copying operation, many continuation copies are carried out with 21 sheets of 
pasteboard, and in saying that a continuation copy is similarly carried out with pasteboard this 
time, it copies by the 2nd cpm from the beginning. In the last copying operation, the 20-sheet 
continuation copy is carried out with pasteboard, and in saying that a continuation copy is 
carried out in thin paper this time, this 30th sheet copies by the 1st quick cpm relatively, and it 
copies by changing copy speed to the 2nd late cpm relatively after the 31st sheet. In the last 
copying operation, many continuation copies are carried out with 21 sheets of pasteboard, and 
in saying that a continuation copy is carried out in thin paper this time, the 10th sheet copies by 
the 1st quick cpm relatively, and it copies by changing copy speed to the 2nd cpm after the 
11th sheet. It is the same about other cases of the table 2. 

[0065]After drawing 13 carries out a 30-sheet continuation copy by using thin paper as a 
recording form first, suspends copying operation and has between a little, it is the graph which 
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showed the temperature change of the paper feed section of the fixing roller in the case of 
resuming a continuation copy by using a regular paper as a recording form continuously. In 
this case, according to the table of drawing 12 , after resumption, a continuation copy is 
performed by the 1st cpm, and ten sheets change copy speed to the 2nd cpm, and perform a 
continuation copy after the 11th sheet. 

[0066]As mentioned above, when a continuation copy is performed once and a continuation 
copy is again performed after a short halt in this embodiment, the temperature of the paper 
feed section of a fixing roller does not shift from a stipulated range by setting up the timing 
which changes copy speed based on the kind of recording material used last time, the last 
number of copied sheets, and the kind of recording material used for the continuation copy 
again performed to it - as ** - ** - being controllable . For this reason, it becomes possible 
to be able to copy a good recording material without high temperature offset or a fixing defect, 
and to raise the productivity (shortening of copying time) of a copy. As for this invention, it is 
needless to say that it is not limited to each above-mentioned embodiment, and various 
corrections and change can be added within the limits of this invention. For example, besides a 
copying machine, although the copying machine was mentioned as the example and each 
above-mentioned embodiment explained it as an image forming device, if this inventions are 
image forming devices which fix to a recording form the toner image transferred in the record 
paper by thermal melting arrival, such as a page printer, they are applicable to arbitrary things. 
[0067] 

[Effect of the lnvention]The time taken to carry out the temperature change of between two 
target temperature decided beforehand according to the invention according to claim 1 to 3 for 
it explaining above is measured, By controlling image formation speed by the method of 
deciding the timing which changes image formation speed based on this time, Even if it is a 
case of the image forming device which controls the electric power supply to the overheating 
means of said fixing roller based on the detection temperature of the temperature detecting 
means allocated by the non-paper-feed-section on a fixing roller, generating of high 
temperature offset or a fixing defect can be prevented effectively. Since it is not necessary to 
copy with quick image formation speed and to change to image formation speed late 
unnecessary early while neither high temperature offset nor a fixing defect arises, unnecessary 
image formation time can be reduced and working efficiency can be raised. 
[0068]By controlling image formation speed by the method of deciding the timing which 
changes image formation speed based on the enumerated data of the recording medium with 
which image formation was performed before the present detection temperature and a halt of a 
fixing roller according to the invention according to claim 4, Even if it is a case of the image 
forming device which controls the electric power supply to the overheating means of said fixing 
roller based on the detection temperature of the temperature detecting means allocated by the 
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non-paper-feed-section on a fixing roller, generating of high temperature offset or a fixing 
defect can be prevented effectively. Since it is not necessary to copy with quick image 
formation speed and to change to image formation speed late unnecessary early while neither 
high temperature offset nor a fixing defect arises, unnecessary image formation time can be 
reduced and working efficiency can be raised. 

[0069]The enumerated data of the recording medium with which image formation was 
performed before the halt according to the invention according to claim 5, By controlling image 
formation speed by the method of deciding the timing which changes image formation speed 
based on the kind of recording medium used for the continuous image formation before a halt, 
and the kind of recording medium used for the continuous image formation after a halt, Even 
when the kinds of recording medium used before and after continuous image formation differ, 
generating of high temperature offset or a fixing defect can be prevented effectively. Since it is 
not necessary to copy with quick image formation speed and to change to image formation 
speed late unnecessary early while neither high temperature offset nor a fixing defect arises, 
unnecessary image formation time can be reduced and working efficiency can be raised. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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"r*g*^snrv^*&fc:H:, fn«a, mi c 

pm ±9381^2 c pmfctt9B*T*'«§»ft*»« 
-T3 4 1) o 

[0 0 4 6] 3 3<DW®g^N oT'$5i 

*fcf 1 9 Ot:) T?&3fr5fr£«£L (Xf7/1 3 
6) , Yes-CJfcftfcf, *tl«»Eft (#l;Uf 2 Oft) 

g*-p©«¥iim±m i c p m©m¥3iSTif o cut 

L Ufy/1 3 7, 1 3 8) , ^©&<M8^LTlf¥ 

i-sgtfjgjj^n-cv^^cw:, tnttRit, mi c 

P mJ;t)lv^2cpra(!:«t)i^ WnhftitmNL 
*% (Xfy^i 4 D o 

[0 0 4 7] £P>(c, Xf-y^l 3 6©fiJ®g^No 

m-mmtw, 1 c pmot?Mi*iT 5 cttL (xf 

^1 3 9, 1 4 0), *©«fe«ttLTtl¥-rSg^ 

jgjssnTvs^&Ktt, *nw»tt, mi c P mio 

5I^m2 c pmWDf^T, ITfl!iff«SI8K-rs (X 
fy^l 41), 

[0 0 4 8] Xf77l 0 6©*JStSS*<No©»^(C 

-5©&$BigSTtfT<t.t (fifdittf 1 6 5^) T-fe 
*W5*»**B&J"* (Xf'y/l 5 0) C©WSIS«*< 
YesTSWi, ^n^KDft (mtf3 080 B*T' 
©M^Slfftimi c pm (0U^ff3Oft/^) ©M¥ii 
fiT'ffKtilL (Xf77l5 1, 15 2), ^©m 

KBH mi c pm«t0ii^m2 cpm (WAtf 1 5ft 

§ (Xf7^1 5 9) o 
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[0 0 4 9] Xfy^l 5 0 ©W®B£tfN o^Sl 
^Sn-^cD&fciggTtf t ,t<T< 1 2 iC (09 
x.tfl 7 5T:) T?fc3fr§fr£«/£b (Xf-yyi 5 
3) , Ye sT'&ftif. f«E«! (09*. « 2 Oft) 

ssT-^^si^ti^ i c p m<om-msx^o ctt 

1 Uf7^i 5 4, 155), w^mmL-cm- 
tz'g&fim-gtiT^zWi'&iaz, znumt. mi c 

pmi 0311^2 c pmMOS^ «?gjf¥^mil 
t5 (Xf'^l 5 9) „ 

[0 0 5 0] Xr>y7°l 5 3©¥"J5£*Sm#N oT*&£il 10 

^fn-7(D^iS*T^t ! t^T<t 3 t (09 
*tf l 9 0*0 1?***«*»**BEU (Xf-y^l 5 
6) , Ye sT-fenif, *nW*Ftt (W*tf58c) § 
*T*©#?»flFW:S 1 c p m<owmM?fs O UttL 

(Xf7/1 5 7, 1 5 8), *<D&t>®®LTWM? 

m*t)j§v*i2cpmfcsj»>ea."t\ apf»ff**arr 

5 Uf-yyi 5 9) „ 

[0 0 5 1] XT-y^l 5 6©fU3©IS**<No 

*0«fe»«LTtt^ , r*g3Wg^« 20 

2 c pmfc«J»)**.T, «^»flF«ffK-r% (Xf-^ 
159), 

[0 0 5 2] 08, 09&, 0 6 fca* Lfcftfl»*fro Tc 

*Lfc?77T*So 08&tf09tilvfftk, 3lf- 
HJWWSUCfc^T, S3»D-5©31«a5<Dias*^-HJ > fc: 
Sviia Oft2 0 0^c) ©ttH, ftsv^Miojm 

Hio& j£*n~ 7©5^[Rio#teS 30 
7©Sffifi&«, Hi 0fc^-r*3t«BffcJ:-3T*fr 

?>n, «fcfe©attas©ffijg«\ faii«.cS*«9£*fTo 

[0 0 5 3] H8©fflSatt* attntr-LfeWfrfc* 40 
£So ilffiSUi, X^^WSBHttfeV>T2 0 01CST? 

seoft^j^ftsnsks si c pm oo 

ft/#) oa^i&ft-ene-ttflF^IHtt-rSo 3lf-» 
5 0 -73, ^iSKSPfco^Ttt, ffllfirC|&#*fc>n£<: 

k^v^cor*, 01 ok^-t^k, iait*«ift<a«; 

[0 0 5 4] ^LT, 08©0mi, 5 0 
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5 ottfcfcofcu$S9 1 12 ©ut^r-, wzm&itw, 1 c p 

m^e>, «fcD3IV£2 c pm (1 5ft/#) ^WDB* 
cncj:*), iIi&g|5©^Mi&£tf, £»rJSS&TK 

[00 5 5] -7j, 08fc::}3^T, 2 0ftO3e-« 
7 LTcmm t .. ©BJjfifcfcvTa tr-iftff«<-i*WKfS» 

[0 0 5 6] Hi 0%ask^S*3t, IBIffiffi 
fcqfifiT#T<t. (l 6 5t:) ©ifr&fctt, JISEgp 

t. (16 5^;) ©ifrfrfcti, fc-*tfillffig|5©fi££ 
[0 0 5 7] *CT\ 2 0ft©ne-^7Lfc^9l*> 

&s*3i:-£ij»&f aio©ftSE 

©S¥73lRl©iSif^*bi6LT43D, 08©Ma, 
tt, fifi-fe>-*©&MSgT#t2 e C (1 7 5^C) 
<t 3 t (1 9 0t;) ©ttHrtfcfcSttMrt»B£=ifc!- 
*BB«,Lfckt©51K»©iifiSfb*^tTV^*o C£0 
Sfi-ty^©^SST^t2iC (1 7 5T3) ^ 
Ktst (19 01C) ©§5Hl*3fc:&5il£-tett, 0 6 
07D-ft-Hc*raf'!'^l 17tfYes<D| 
•aicKHSU £©*§££&, Dft (3 0ft) 
cpm©«9jiSl?3Vf-**«U D+lRg» 

o^-n±, «2cpmK:*^5S«*«t)S*T3i;-ii 

[0 0 5 8] $fc, 09£*5V^T, 4 0tt©3tT-«<» 
7LfcB89t« ©«jftT«?»ff*ff±Lfci:'r*. C 
©kt©fflffig|5©taa(i, 09*^^11 7 OtT'&D, 
01O^#M-T5k, C©fc*©^fflBgp©afttt2 0 
O'Cafiv^Ckjb^So ccDctdlc, JSin— 5©g# 
73lRj©SSa, ffiftJ:oTMDSft5«it4ot 
V^o jimSP©Sfi«, b»©ift«K:^-rJ: 

T3 0 4 0ft©3kr-»7»©831«*Jti. fcfettSlf 

aisaMDttteiaflBb^ 1 9 ou/gofct-rsk, 06©7 

D-f-v-h(c43V^TX-r^7l 3 6^Noi^tIS 
U C©«^tt, Fft (5ft) ST'fiSl cpmOl? 
jlgT-n F + 1 ftg^PiKO^Ttt, S 

2 c pmfctg3?3afi*«I0#*T3tr-»ff*ff 5o 
[0 0 5 9] t(±(D<k9t, -S^ne-^nfc^k 

tuIa]©^¥i!!^T*3e-$tifcftS[i:, 
ff±«fctt»isn*s«D— 5©^3fi«»jc*»sia« 
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s©t% ntr-©4jttt (3 tr-i$is©iS8) *i*±s 
coo6o] mmm 3 ] nss^<g 3 n cfti* 

**«j:3i!iirr*. 

[006 1] 01 1 tf\ JMK (-09k LT 105 g/m 
2 ) , #5®SS (~09kLT6 4 g/m 2 ) , gffi (-09k 
LT5 2g/m ! ) ©3fflBOffi«tt*fflV>TJia3lf 
-Lfc#Wc» £»n-9©jfflittg|S©fi£jB<H©,fc3te 
«{fc-rs*»**BM9K*»fcy57TfaBS. 01 lfcfe 
i^T, ffi«Wtt«K*ffl^fc»&©ffiS3Efo fiHefci: 

*£©iBltaS{b*aLTVS. gjffifi, 20 
•SaWJMjWWtWfc^©^ £#n-5©?Sg{ST 

«©iaafiT©ft*ti, cn6©*raTfcs. 

[0 0 6 2] <l©J:-5(c, S3fl*£©««eJ:oT» /£* 
n-7©fflflafc©tt*#:fc*<£ftS©-e* 

<i:^TS4oT<5o ffcfc-fc, 01 lt^-r*5fcv 

WlcaMBl c pmf3li-*fiv\ 3 lftgLXP$«fS 
^S**«»»lca^JB2 c p mtc-^J 0#xTjii^3 If 

-tSf^S, iieCfxti^^ 5 0ttSTfttSl 
c pmT3lf-*fTV\ 5 lttl«Rtt|g2 c pmict) 

oe*TasR3tr-%ff5. Jwy£tf*ffli^T, 
-Eff it** k*R3 t!--rs#&«, air f ^c^-r * 

5t, 6 OtStS-pttSl c pmT3tf-£fTl\ 61ft 
ifi»ttJB2cpmK«0#*TM«3i;-*ff5. C 

-?©a»HM>Htttf, £#pj&6z&£©TH£Tle]S<: 

[0063]-*, iia3if-««fft3nfcafc, 

«©m 46tfic^®iK3i;-'r*e«tt<E«Mifc 
§o c©a^igs%«ios*sa#«ft*-r5yy%H 

1 2 ©x-TVWCTjVfo gB**©^*';^^, d©0 

1 zco^-fjKD^m^Witnris*), mmmmn 50 
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[0 0 6 4] 01 2©-f-7;W;:^T, 09*.(fSu@© 

4-@t>»tt'ea«3i;--r*kv^»&Ktt» 40© 1 

OttBSTttffittttftflMBl c pm (09*tf3Oft/ 
ft) fc^3«5aBE-ealf-*ffv\ llttltfRtttt 
^afi*ffl3t«lcjll/^!|2 c pm (09*fcf 1 5ft/#) 

fttt£te^TJPttT?2 lft<kD£<»£t3l?-£ftT*5 

«s 2 c pmT*3tf-^t79c tu@©IK^n 

fffcfev»TiW£"^2 0'<SfltR3e-«nT*0, 
I«T-Il3e-1-«tV^i^tfi, ^-|el©3 0ftg 
35?ttffi*fttfcjS^SS 1 cpmT3Vf-*ffV\ 3 1ft 
l£Wfttt?attSffiftttiCgV'>H2 c pmKIB!)**. 
T3if-*ff5. W®©a^»ftK:«v>TWH"l»2 lft 

*o^<3Si!3t!-$nT*3 0, ^aiiT-iine 

1 cpmT?3tr-*frt\ 1 lttSUdttrattS 

2 c pmfc:9J9#x.T3fc?— %ff3„ x-77l/2©fte© 

[0065] 01 3tt, mmmWiZmmtLT 3 o 

1-£i§£©£#n-7©iIlffig&©M^t%^Lfc^ 

Hll OttSTfttSl c pmT»3BR3lf-«ffV\ 1 1 
ttSfi»(iW9att«S2 c pmfc«0#*Tj«K3l? 

[0 0 6 6] W±©«fc3lc % *£SBBtt-ett, 

3 tr-^fft>n, jiv*-bmm:©©5 tsgaft3 tr- 
©3 e-ftist, *ntcnaff smua v-icmm-rzm 

±!2^fi6^9lK|®^?n5fe©T*{i«<, *fgnj§©® 
Hrt^43V^Tffl^©lijE43 itf^S^AD^ffS c k(±^ 

k Lxmwm*mK.mifxmwLrct>\ ■«¥ 

S«T?fetltf, ffit©t>©fc»fflT*t*. 
[0 0 6 7] 

SW8©S*«] «±gi^ U5(c, 1 7iM 3 £« 

©^tctntf, ^«>tti66nfc-o©iaiafi©iB* 
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o u&xm<mim&%:m®? % c t tc & t> , %.mu- 

[0 0 6 8] H^4E«cD^fi:=kn«, £#n-5 

CO 0 6 9] H^SfB^^tinif, -BfffltM 
©jiliiii^^t^^nfcfB^^offllSi:, -f$#it 

5 ^ST-ia^figiis^Mffli-r s c t t .t k> s mm® 

m 1 ] mmmm 1 ^^5Ss»at?^3is^o# 
[0 2 1 usi^ffi 2 u&%mRzsmw&m o n 40 
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; g{t-rSfr£*Lfc0T*fc5„ 

[0 3 ] mtmmm t wmm*%M.t %mxy>? 



[05] Mwm&zmm%*'(z.y7z-&tbz>rztb 
m 6 ] mm&m 2 t^§}t^©^iis^« k> wz. 

[0 7] 06TlT9»©f*3^$i:46fcx-7;VT^ 

[0 8] nfflem2ic&%mmv-7<DU&<Dimmt 
[09] mmBm2im%%.Mti-7<D%M(Dimmt 

%^Lfc0T'&5 o 

[010] ^«o-vS#^'|p]{iBcDiai[^%^L/'c 

0T*&3 O 

[011] JPSL ^ii*S, »ffi<9 38S<DiB§S*££ffl^ 
[012] ||Sii^3tC^«?jiS©^0§x.^'('5 

[013] mwfcmmzmm&tLX3o®MM=i¥- 

xwrnrnzmmmt Lxmm^ v-znmtzm&vm 

[014] -mmrm^mcomyt^Lrcimmx& 

[015] ^*gfi^±^e»mfc^©¥B0-es^o 
[01 6] izmu-7<Do%wtmtimm&<DigMtf 

[017] 7£m*&mm&mczm-£(Dfag.mt(D-m 
%vkLrcmx&& 0 

1 o-ncf§& 1 1 -mwt¥% 1 2-s^ 1 3 
■~m.mm i4-g^B i5-^*gg 16a 

■ 1 6 b-ijQffin-^ 17-fc— * 1 

8-i&S-t>+>- 19-#gtm 2 0-AP^H 
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